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Abstract 



There are disclosed an austenitic steel having a 
high corrosion resistivity, a high strength and a 
high resistivity against radiation damage by 
making crystal grain size uniform and ultra::fined, 
and a manufacturingTnethod thereof and a 
nuclear reactor, a nuclear fusion reactor and their 
components in which the austenitic steel is used. 
The steel comprisesjQ of not more than 0.1 %, Si 
of not more than 1 %, Mn of not more than 2.0 
riLpf 9 to 30 % and Cr of 14 to 20 % in weight, an 
average crystal gram size being not larger than 1 
mu m, austenite phase being included not less 
than 90 % in volume, or a high corrosion resistant 
and high strength austenitic sintered steel which 
further contains Mo of not more than 3 % in 
weight and/or at least one kind of element selected from the group of Ti of not more than 1 .0 %, Zr of 
not more than 2.0 %. Nb of not more than 1 .0 % in weight, total weight percentage of the selected 
element being not more than 2.0 % when plural kinds of the elements are selected. These steels are 
used for a portion being contacted to a high temperature water and irradiat ed wit h neutrons in a 




nuclear reactor core internal structure or a nuclear fusion reactor structure. 
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1 

m^mu aaT> co. s i i%£at, 

Mn2.0%JKT. N i Q-'S 0%Si;C r 1 4-2 0 

im^m 2 ] mm-v. c o . i %£jit, s 1 1 %£at. 

Mn2.0%J[^T, Ni9--30%, Crl4--20% 

[»««3] S«T> CO. l%£iLT, S i 1%KT, 
Mn2.0%«T, Ni9'-30%, Crl4'-20% 
&I;:t i 1 . 0 %^^T, Zr2.0%J!^T, Nbl.0% 

mT<^'>^< i:*> 1 mx\tms(i0)7tm^ 2,0% i^y^ 

[sS*JH4] aST. CO. 1%£AT. S i i%^r, 
Mn2.0%JEAT, Ni9--30%, C r 1 4 2 0 
%, M o 3 X^TJSlZ^T i 1 . 0 %i^T, Z r 2 . 0 

T, N b 1 . 0 % i^TOii^;^ < t> 1 mx\tmsc(D7tm 

*D> 9 0f*:ffl%JEA_hO:t-X5":^-r hffl^^-r^eii: 

[«*«5] SS-e. CO. IXSKT. S i 1%«T. 
Mn2.0%il^T. N i 9-'3 0%Rr;^C r 1 4 — 2 0 
9tf^WTSSI»X«CiniCMo3%KT. Ti 1.0% 
£^T, Z T 2. Nhl.0%&rF<D{p^f3i<t% 
laXtiTi, Zr, NbOlg»C07C^<^2. 0% J^AT 
&#Wr^S!»tCjeS3&S2 0 nm£4TT;&^':3jraXKfi 

ttrlEJnx«&*^iooot:j[^ToMgTfftPfl#*JB£«|jg 

[iS*«6] aST, CO. 1%£JIT, S i 1%&LT. 
Mn2.0%J^T, P 0.0 4 5%£^T. SO. 0 3% 
i^T, N i 9-3 0%&t;^C r 1 4-2 0%S:'&Wt"'2> 

I^^^SMt;?^ 1 0 nm-l 0 0 0 nm'V$>^Z: t^^Wi 

[a*«7] aST. CO. 1%«T, S i 1%JEAT. 
Mn2.0%J[^T, P 0.0 4 5%J[^T, SO. 0 3% 
filT, Ni9 — 3 0%, C r 1 4 — 2 0%&r/Mo 2- 



(2) 1*18^8-3 3 7 8 5 3 

2 

T> 7 0 ot:— 10 5 o^ccoMSTH^^fbl^fflS, afe-s 
sia<©fli:«[3pT9 o%e^±3^^t:t-x5":^'< h 

fflT?*0, KfficO¥*^j|gS»g:^>n Onm-lOOOnmT* 
Mo 

[iS^JKB] afiT, C0.1%J[^T. Sil%J[^T, 
Mn2.0%jKT, P 0.0 4 5%£4T, S0.0 3%£t 
T, Ni9-30%. Crl4-20%. Rt^T i 1 . 
10 0%i^T, Zr2.0%£JLT. N b 1 . 0 %£AT<^3'fe^ 
tt> lffl^SVi[5lgSC<7)7U^^2. 0% lUT^^tf 
X^:^^ hiHlC:feV^T, ^iBtl. tinX^ie'7;U5^> 

hffl&'&tr«««lrax»*§fflVi'r 7 o o^c-i o 

5 ot:cDMSTHj^>ft:i^5aii, *§vifi@?^<bfsiias<h 
-entciis<®[@J^fl:4&<oiinxj|ft5!is^SllgL. ^sto 

<t:8[*T?9 0%K±;&t::r- X7^:J-f SE«(0 
^i^jg^agT^n 0 nm-l 0 0 0 nmT$>^e:t^i|# 

[W*Je9] a«T. CO. 1%«T, S i 1%£J^T, 
20 Mn2.0%-eJ^T, P 0.0 4 5%i^T. S0.0 3%e4 
T. Ni9 — 30%. Crl4 — 20%, Mo2.0 — 
3.0%, mST i 1 . 0 %fi^T, Z r 2 . 0 %£AT, N 
bl.0% aT<^)'5-65l>JS:<i:t)ia&^^^^tiSS:07C 
^^2.0% J[^T'^t^:t-Xx:^-r h9lt;:*5ViT, ^91 
SDX«e'T;i.x>lJ--f Hffl«:'^tr««WttiX»m<& 

ffiViT7 0 or— lOSOTCCOmSTHJ^blRJllS. 

HSfib, Sfi®ft:a^^9 0%jK±:^^:t-X5":^-f hffl 
I9> KfflO!>¥i^teS«t«3&^ 1 0 nm- 1 0 0 0 nm 

[a«JH 1 0] aST, C 0 . 1 %J!^T, S i 1 %JK 
T, Mn2.0%£JlT, N i 9-3 0%»:r/C r 1 4- 
2 0 %^^%-rSffl«»XtiiiniCMo 3%J[^T. Ti 
1 . 0 %^XV. Zt 2,0 %KT, N b 1 . 0 %£4T<^4>J^ 
<t'feiaTTi, Zr, Nb(Z>«ftC07n^$:'&thT? 

2. 0% uT^^^r^mm^r h^-c xfd^;^^\^^\t 
m^^ivxmm^^mr^irm'^m^^ i o ox:ktt3 

0 — 10 0NfWTh^^:$^*SVi«zH— ;i/5;l/^fflViT 

jEj»iig^:^c«*ftr^*f LaiLft{cT7 0 or-iosorcoM 
SiBfflTSj^ibf^«[i3afc^t^^«sj^^bis^ffl3ai:^n(c^^ 

<Z)ft:|j^T9 0%JK±^^:t-X5^:^-r 10 
nm- 1 0 0 0 nnKDV^mT^i^m^^m^m^'i'^^i 

50 m^mi 1] mmx. co. i%6tT, s i !%« 
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3 

T, Mn2.0%^T. N i 9-3 0%Rr;c r 1 4- 
2 0%&^*-r^:t-XT-:^^ hmX\t:in\ZMo3% 
SkT, T i 1 . 0 %&rF, Z r 2 , 0 %£JIT. N b 1 . 0 
XKkTO'prSiKthim^Ti, Zr, NbOlgftO 

;&:D. SaoO.2% WAY (MP a) :0«^i%JISS14S 

d (nm) J:t)Tfe<D (1) SiRr/ (2) ^^Ic^:oT* 

8&^n^Moffifflj^T*o. wfB^i^esion 0 0 0 n 

m^TT^^ ^:^^*a^:■r^ii5W:^^4^g^5&fi:t-X'T• 
( 1 ) : Y = - 17 7 logd + 936 

(2) SC: Y = -2 4 01ogd + 1 2 3 3 

[Sf^Jgl 21 fiST. CO. l^JKT, S \ 1%SK 
T. Mn2,0%i^T, N i 9-3 0%&i;c r 1 4- 
2 0 hmXUCtllZMo 3 % 

£JIT, T i 1 . 0 %JKT, Z r 2 . 0 %£ilT, N b 1 . 0 
% &.T<0:^U< ^ihim^T i , Zr, NbO«ScO 

;5:D. SMOO.2% «S:^Y (MPa) ft^mmmoyWZf 
md (%) <tt)TiB(7) (3) ^RZS (4) SeiCcfcoT* 

0 0 0 nm^T^»S;it$:«plSt-r'£>ii!fB:fettii5^a^ 

(3) S:: Y = -2 9 01og(5 + 7 2 0 

(4) S: : Y = - 6 7 0 logd +13 7 5 

ci»*]Si 3] ss-c. c 0. 1 %&.r. S i 

T. Mn2.0%J[^T, N i 9-3 0 %S:tXC r 1 4- 

2 o%^#w-r^:f-x7^:^>^ hSJgftixiicinJiMo 

3 %£tT, T i 1 . 0 %KT, Z r 2 . 0 %«T. N b 
1.0% RT<:o^;^<<i:^) ISTT i, Zr, Nbco^ 
»(^7c;lg<&^»T2. 0% &rFt:^m^^:t-7s^i-^ 

im^m 1 4] ssT. c 0 . 1 %j[^t, s i i 

T, M n 2 . 0 %i^T, N i 9 — 30 %mSC r 1 4 - 

2 o%^^^'r^:t-x^:^^ haijgfflxncintcMo 

3%£i^T, Til.0%£AT. Zr2.0%JEAT, Nb 
1.0% ^y(DpfS,< h^im^T i , Z r, Nb(D^S 
»07C*&^tf-T2. 0% JeJlT«:-^Wr^^--X^:^^ 



(3) 4#IB¥8-3 3 7 8 5 3 

fi»T. C 0. 1 %JE^T. S i 1 %&rF, Mn 2. 0 
% JKT. N i 9-3 0 %RXfC r 1 4-2 0%^^ 

X\t::n\ZUo3%UT. Til.O%JEJlT, Zr 
2.0%£JLT, l^h I, 0%&.T<D^PU< thim-VT 
i, Zr, NbO«»<07C*^-&tfT?2. 0% KT^-^ 

m^mi 8] m^^}£ti^s^mziRm'^nrcm^mn 
\z^^m^nitmmti'x^mm.^'-\f>^mh. mm^ 
^-yiy(Dmm\z^^x^mm^mmh. •^ntc<toT 

«^0!)S»m:^30«3 2 0 0MWJK_h. J1^<^JBE*7. OMP 

a JBAi, M^^;lcMa[2 8 8t:^±, tfrlB«^m;^:^^ 

1 1 0 OMW£t±T^O. ffl[^IS^J^JE:*«Si^ica:tt 

tf?iC0^;5:<tt>— 3 0^£Jl±M3Slft-effifflT^. « 
ho 

[S*«i9] w.^'^m^^^n\zm^^ntzM=f'm¥t 
\z^^^m^ntzm^-n'^mm.df-\±y^m\^s w^mm. 

^OlSaai:^;0M 3 0 OMW^_b, JgTJpJBE*^^7. OM 

Pa a_h. ig^*p*M*5ef«2 8 8t:K±, strsHsmw 

:^7&n 5 0 OMWJK±, ^il^S 5%JBl±RtXl 2 >r ^ 
3ltemc^^«i»!P^<£:lIsI^0 5 0 QJEAl^i:bfc::t$r«f 

v^7.(nm'&^^^^yczu^m^'^Wim^^^\z^^^ 

:^-r hfliJ:0?a:^il«h«r#aa:"r^M^ffl«!«e5iao 
^ [»*3H2 1] *?^«ii^^-r^X^§S§»^{:::/^Xv 
fin tc-fe ^ a ^7 X ^ ;i/3<^^^tt e n*?&«jg<&*-r ^ 
^^u-f'7X'^m\z^'y^v^7.^^y^ifiWL 

50 €:^-r^SI-S&«^;^c«iB'&<Pffl««a8iB«C*5ViT, 



5 

[0 0 0 1] 
[0 0 0 2] 

tvx. ^mm,^ti^^n^^*im^\z^scmx'r^m 

m(om&i&'f't\tnmi^xiLtirc^&mm^mr^o ^ 
m^t^ommtjs^tiyxi&fH^mWiVxmm^&cr 

ifi±fd,<DiLtirci&^^m^^^mz±^f3i&m^±tSo 
vz.tti^^<ni^nx\^-^^. 

[0 0 0 3] jS¥, JE3l:P^nirXT?:f-:^'7":^^ hm\z 

:t-XT•:^-r ^^ea3lag^1^■:/^^J^a>1t 
m:&mmf)m^m. 0*»si«^. nso^, 1994 

^, 5 2 9 - 5 3 5^— >^:Rr/0*^M^^^ffi, 1^2 
7#. S5^, 1 9 8 8^, 4 0 0-4 0 2^->?{C^ 

[0 0 0 4] :t-X5^:t"< hfflti. i»:fettc^C r 

u m^mmy\zMr^&m.^mi'X\^^^:zL:fy^io. m 
^UM^^{Nxmmr^mmm&(D&mm t vx0< m 

3mt&m^\zm^^m<DWiMmmmz^r). ^»6#io 

m,T'r^^tf)m^nxi^^o m^\i. m'^cDmmm 

ST4X 1 0^5 n/m2 JK±co*tt^R^.W?£Slt:/hS 



(4) !»BB¥8-3 3 7 8 5 3 

[0 0 0 5] 

RU^j?^:^r^(DiraxS{c^<tt#LT±fB:&ipj(c*fUT 
^m—tii^K>Wi^^. ^;^*:&STliJinxffiicJiK35>^» 

[0 0 0 6] :^y)gSS:^'r^:^-X5":^-r h^X5"> 

^(r>it^\z^^&fim^^ti. ^itmmmi^&xdb^iA 
mzi&^xc^^nm(o^ws}^^^nmzmmmm\z^ 
^w^itxz^mim^^^m^^^'r^o 

[0 0 0 7] it-7.^ir>i him&^^T J f^&^ 

n)V!^ti(Dmi^\z\t.^yoywmfi^^^o jKsss<^-^y 

7.^-)Vit\Z\t.. ^^LX-t-T.^r^^ hm^^K>mmJL 
*feoS*^;J?^i^:>MTa5^o £A± coasted LT»!#T# 

fsiMJimm^jiy^y^^ hmizmm^n. -ecoi^cs^jupx 

/i^&it^nm^>o ^rc:^mx\tmj:mM(omf^i\:m!& 
m^^zf^n\zm<m.^mm<orci^<D^ux(oiBj:mm 

m\z^\^^x^m^nm(D^i^'-'mtBM':/a±7.\zit^ 

5^ [0 0 0 8] *^BJ(Oa«Jll. ifeaeS^i^-(::S«ffl 

fbT-seiiiiicj^D, SIS. mnmmmmmmiz 
t^n (z> (Dm^^^^mm-r^ \z» 

So 

[0 0 0 9] 

0. 1 %eAT, S i 1 %JeAT, Mn 2. 0%^T, N i 9 
j&n MmJKTT*0. 9 0ffa%£il±©:t-X5^:^'< h 

[0 0 10] :$i^m\t±i^(D^4k\Z. Mo3%a 

T, T_11.0%eiT, Zj2.0%£JlT, Nbl.0% 

[0 0 11] ^rz. i^^m\tmmx. ^o. i %j^t, 

SJ^ 1 %filT, Mn 2 . 0 %&sT, N_i 9 - 3 0 Xl^ZS 

c r 1 4-- 2 o%sa^-r'5ffl«&xiic:nicMo 3%« 

T, T i 1 . 0 % JKT. Z r 2 . 0 %eAT. N b"l . 0 % 
50 &rf(0'Pf3i<iihimX\tT i, Zr, Nb<^Sft07C 
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7 

^m^r^jLUt. fl9ieiinxi»*& i o o ox:&sT(om 

[0 0 12] mfiT> C 0. 1 %£AT, S i 

1%KT. Mn 2. 0%J£kr. PO. 0 4 5% STF, S 
o.oa^i^T. N i Q'-a 0%RrXC r 1 4^-2 0% 

Sv;l/x>1^'< hffl^'&trt8t*6?iJnx«&*^ffl(.iT7 o 
ot:-! 0 5 ot:cDSS-eHj^^bia«L3i, ^^>viti@?^ 
^bl»MSi:^ntCjfi<RH?f^>fc4»(^linXjRAaaS:*lfS 

0 . igfflcD^i^JISaJiaSjO^ 1 0 n m'-lOOOnmTab^ Z. L 

[0 0 1 3] *5!WJit95Bil^«J;:Mo, Ti, Zr& 

[0 0 14] SST. C 0. 1 %I^T. S i 

l^filT, Mn2.0%£j(.T, N i 9 — 3 0%&Z/C r 

1 4-2 o%s:#wr^ffl«^xji^:nrcMo 3%jeAT. 

T i 1 . 0 %^T. Z r 2 . 0 %JEJIT, N b 1 . 0 % i^T 
(D^i>/cJ:< tfc ISTT i , Zr, N b O^IS^T^TC^^^-g- 
tfT2. 0% Je^T^^^rT^9l«&<£:y hv>fX«&*3^^ 

T3 0-1 0 O^PflT h^-r^35»^Vil^:}?-;U^;^^ffl 

SfiS 1 5 nm£JLTOSnXRev;l.7^>'it-f hXSBffi^ 
W-r^iDX«&5^^J^^f ^X@t, MilDX«&*€r^W» 

*jE«ijie*fctiisira}f umLSJ;:T7 o ot:-i o 5 o 
n\zm< ±mum^T(D&mMx,mmm^r^ :ih\z^ 

0. 1 Onm-l GO Onm<DlSH-^¥l^jBa&SE^Ii 

m^m<Dmm:^m\z$>^o 

[0 0 15] 3*:^^^^. **-C> C 0. 1 %j!^T, S i 
IXSkT, Mn2. 0%JKT. Ni 9-3 O^Rt^Cr 

14-2 o^^^wr^^t-XT^^^-r hSixjiiinjzM 

o 3 %SkT, T i 1 . 0 %£;T. Z r 2 . 0 %J[^T, N b 

1. 0% aT<0*^;^<^:t)iaTT i. Z r, NbcDS 
S:(7>7cS^^fh-C2. 0% OT^^t^;^— hSI 
f)^^r^O. ^Mcoo.2% iSi*:bY (MP a) 3&«¥i%igS 
mSd (nm) <fcOTISCD (1) SCRtX (2) iCiCcfco 
T«86^n^mc^95Hl^T^D. ttfia^i^fe^^n 0 0 

[0 0 16] (1) Y = - 1 7 71ogd + 9 3 6 
(2) SC: Y=-2 4 01ogd+l 2 33 



(5) !|#BBT8-3 3 7 8 5 3 

^rjiK>. mWi(D 0 , 2 %mt)Y (MPa) >5^SaiSffl<D# 
1^6 {%) cfcDTIE(© (3) SCRt;^ (4) iClC^oT 

1 0 0 0 nm£tTT*'5JliS:«f»i:r'5ii5W:fettift^ 

[0 0 17] (3) i!:: Y=-2 9 01og6 + 7 2 0 
(4) SC: Y = -6 701ogi5 + 1375 

SfiT. C 0 . 1 %aT, S i 1 %JBIT, M 
10 1x2.0 %JEi^T, N i 9-30 XJkXSC r 1 4 - 2 0 % 

T, T i 1 . 0 X^y, Zt 2,0 %£ilT. N b 1 . 0 % 
aT®^i>J5:<^feiaTT i, Zr, Nb<Z)1gSc(^7C3R 
^'&tf*T2. 0% fiAT^^W-r-S:^— X5^:^-f h^ftJgffl 

[0 0 18] SST, CO. 1%J!^T. S i 

l%£iLT, Mn2.0%KT, N i 9 - 3 0 ^Rt^C r 
1 4-2 0 ^S^^f S:^-X'r:^-f h«|j|sg»!X«2:n 
20 \ZUoZ%^y. Til.O%J[^T. Zr2.0%J[^T, 
Nb 1. 0% &,y<D{p^fS.< L^im^T i, Z r, Nb 

<D«»c<07c*^^tfT2. 0% ^yti^m^^^-Ts'r 

[0 0 19] *ts«b, tt'tt^flgi^^stt 

vmtf^^u^mmmmz^^^^Xs mm 

[0 0 2 0] IST^JEE*«lil^tr^>ttTiS/^ 

v^T. (r>^m&^Si^m^itm^^\z^\^^x. 

[0 0 2 1] *5IBJH. igT<^ffi;^^ilrtictftt^as/'^ 

[0 0 2 2] IK^'iPJEA^SrttriRiW^nfc 

*!S«Ef tc J: c T # e. nfe ISim 3' - f > S 13 

niC J; o T«^ai * <£ » -5 M^:tJ ^ > h {r :fe 
MI3Jl^*POllftffl***3200MWeil±, ^ff * 7 . 
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9 

[0 0 2 3] m,=?^mmti^^mzm\^nt:i 

7. 2 MP a £4±. S^^^aa[:^^2 8 S'CfiAi, MtB® 
1 5 0 0 MWJK±<Z)»«*^ 8 5 %«±&tK 1 
2 >r HSK^05£«I»3W^ 1 0 5 0 0£JlF*9<i:Lfcil 

[0 0 2 4] *5!§gtc43it^is^*H&r;^JS^*5!a:?^^ 

So MIC, JS^:^^«coia^^ft(c«?8^#^«^&iiia6S 
(.^T 3 0 0*0-5 0 or^^M^iTSia^^Sim&^se: 

[0 0 2 5] *?&«it§^-rsm^*S?5JC 
:/ ^ X vffiH -fe ^ ^ X ^ ^ ^ tXTKJ^Wjg 

^p^m^^&{z$>^o 

[0 0 2 6] *i%m(om\t^m\z:^i'f^mtif)^3 oou 

400-600 MP a, 1 0 — 3 0 b 

[0 0 2 7] *%BJtC«SM^tS^OBWRlg^^rt« 

3 o^sk±mmT^z.tf)^x^. mz4 o^mmm 
izmmx^^. w\z. mf-^ti.x^Mi33 2 oouw 
&.±. ig^^m:^7. 0MPaJ£;±, mm2 B sx:si±x$b 
^±mm\zMLx^m{zt>rz^mm \z^\^^x^^x$> 
s- 

[0 0 2 8] Mfc, :^^m\zm^m^mmizm\^^rcAB 

'WRm^^\Z:iD\^^X\tmmij4300Um±, ^^ti 7 , 2 
MP a «±, jaft2 8 8t:JK±tL. 5 

0 om&s±<D±mmitf)m^x^^h<Dxs>^. Htr. 



(6) !»M¥8-3 3 7 8 5 3 

Z.(DABWR\Z:^\^yXhm^<Dmm^^M^^X3 0¥ 
[0 0 2 9] mz. *«^lC«S«<&fflViS;ii:JCJ:D 

ffitt^s^a^ 2 omsv /x^i^T. i^^mm^ sob 

»:~2.8 4.2%, Stm««l*4 5-7 0GWd/ 

[0 0 3 0] 

[f^ffl] :^^mm^v^^t'r^m'kmz9nft:t- 
10 7.7-^^ vm(omm&it\t. ^^i^%<Dmmssimz^y) 

^(D'r^K>mmommm\zis.^:ihti^^m,^(om&^m 
wi^xn^^ ^ izxmmmmimmm^x^^ z. t 
xmm^n^o 

[0 0 3 1] i-y7.^-)V^X<D:t-7.^i-r hm^& 

^(omwimmt. mx\z^^:t-7s'ri-^ hj^x^>u 
xm(DisQj:mi^'^)v^>-^^ h^mi^^zfmmiXCD^- 

v^o mwLm<t\z\tnm^^m^mmvx. m^x^mi: 

i)m&X^. '&^jb7'D-feXCD#fffl7&tpJ|g;/^««W^^ 

JtlnJX|&*c7)»|g/^t»j^T^ S T h ^ < ^ * S V:^«2iM 

m'L-^:»mm<D:t-7.7'i-^ (r) *CfeS»*§#: 

30«. M^ffiT^^>;^<^:t)Scl Onma€E(^jefiS3ffl7fflS 
#SlC«Stg*t^J>;^<^fel 5nmKTCDa' ^TSO 

30 

[0 0 3 2] ±mmj:mM<Dmmit\tm^&mx:Kmm 
mm'^^^'^H I pisvitijRWffbmu^T&^jfjaT* 

imj:mm<Dmm^-^mf3immm&.±. -tj^^^-^ 7 0 
ot:i^±;5i^M^L<, mzi-y 7.^-)mm^^^^m 

9 0 ot:KJbT<^ffla'bWIE-^*So inx»5^T«. Jid 

40 XlCcfcO^A^ns^«cDfe^^R5 (/^^RS) co«!i^^ 

m^t^mi^^^r)i&uxhm^x$>^. ^rcz,<D±fd,Tm 
iS:<a:>umx(DmmmMmx@im^\zmmi^^»ti^ 
^iEt^m-^izu. ^(D'^<D±$^y^mmKi±(omfm 
xx^n^^mm^'\t^:itf)^'^mx&^. i^^-rtuzi^ 
x^mift^n^Stmo^m^nmizmm^^zsi^mrmm 

t'r^rctb\Z\t. $^>IC7 0 Or-l 0 5 O'C^TEE^ 

zf'sm^mom^om^o^m^^n^ir^^^izit. ± 

50 [0 0 3 3] i*::t-X^:f^ FMJCBIbT^, iBtfttt, 
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11 

\/^1&&(0^i^1gLmt. 1 0 nm>d^e> 1 0 0 0 nm(D$&e 

{p-tPiizmijAm'Ph, mmz^^^Mifim^m^^ (# 

to^Ad^S 5 0 0 nm*-C0««IIRr;5 0 0 nm*»& 
1 0 0 0 nm*TOM«III ttCi^-lt ^.tlS. M** I O 
TKl Onm©S5£»±. Si^Tffi)&S«:#SfcJ&©±e 
a ' <omtillHtiflM±\ZMM-oX^ 5 nm*^e 1 0 nm(0 

$Sffl(Ci:t'*-5;ii:tCiSo *;t±[gw 1 0 0 0 nm« 

m^t^fmiz»mxi(>^. 

^omm vm^K s e. \zm.m<Dm.mit\tiift<Dmf!i^^ 

[0 0 3 5] *1§^fl9*t{CJ;-5«i|sfffl«lci|L-Ttt, Sc 
1 OnmeSoa#*tSCD:^— Xt-^-I* h^X7=->l'X 

mmr^ciiiiix^^. ^tcm.mammxf&oiD-^ Xiz 
a K) m^x(D^m<Dmmmmf)m^^ z. tx^p^omm. 
[0 0 3 6] &.±<n^viz. mno^^mm^mmitv 



(7) ^fBS^pg-S 3 7 8 5 3 

12 

[0 0 3 7] N i It-t-Xy"-)-^ MBS^SICU Wft 

s<Eiis-e:-5o-e. ±(e«3 ose^wsuvi. 

[0 0 3 8] Cr»4»fttt&lRl±$1i-«fc*Kl 
J&l 4~2 0 5«*W*LVi. 

10 [0 0 3 9] SI, un\tm^f&mmom7^owi. 
MtvxWiixi-^n. ■^^\zun\t!SimMthTmta^n 

TViS. 7lijRSDS304. SUS316^(OJ I S^I&tCiflCTS 
ittlSSKTv Mntt2%aT«*»SLVi. WC, S i 
tt0.2~0.5%, MnttO. 5~1. 5%*t*FSLVi. 

[0 0 4 0] p, sttsii«»*«)Kii^tt#wsn> m 

AttfCSEV»S»»*WUTt».5. itrlSSDS304. SnS316^© 
J I SMfetipl^TPttO. 0 4 5%£tT, SHO. 0 3 

[0 0 4 1] Mo»K:^ttKCX@^^^l>^jni7Clf|-?% 

-5. L*^L3%^a;lT^Jm-r-5t sffiSr^JES^-a-. M 

[0 0 4 2] c\ttimvsmm€^iivxmm-$ni,m 
jf*L<. mmxt^mm^m'\'<ocmizmF-r^. v 

ammx&^. :itm±x\mitm<Dmaitim^io'p-r 

<Ur), *3l6©:t-X7^:^-f hfH©#tt*t*tjnS. 

50 [0 0 4 3] Ti. Zr, Nba. mt'^'MSSHt^m 

* «. ft-en S ©^intc ± D flgit ir J; tj nsK 

^S?L*H^L'TWMIttti&|pJ±;^-li-S. 0. 1% JeA± 

©iis^sgm^icfetiTtt, zn^oiTtmomMt-^n^ 
oiTtm ^^ts^mnmim^^^sL v xun &si< -r -s 

», ^^r-Cftti. -«t3fl«»*»0. 2SS ifi<©Kifl 

-fb-rsfcJiicttT i, Zr. Nb®^iintt. wsmaax 

tt. -^-n-eni.O. 2.0, 1.0%. ^ItlSL^WMX 
40 Um:k 1 . 5 %*T*s»aT*-5. «ll07cai©*»J»« 
@^ L T±l3©a««r^»f 5 . 
[0 0 4 4] £A±©J:5C. «»©iBSieS*«iHS{bL' 

[0 0 4 5] 2|£5!iK©aia. 
50 mm\zmm^tm^. 
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[0 0 4 6] 

6, T-J^—^T—lKliP^U^. ^^WMi^t^^M^ 



i4 



h»ic^^Sil:¥^K4i^ (aS%) T&^^l *No. 1 - 8 

T^i^)BS3eS«JaJS8nmTia¥nbTr-a' ^fii)&^ 
^TUT:feO. 6 0^ra^U>^U;^cK*&*^I^M^:& 
itlEEiaLa (H I P) C^ff^l : 8 5 Ot:xO. 5^K, 

2 0 0 0kg f /cmn . \L^yyny\/^ut.\^f:i. ^2 

IC, HI Pj8lS*fr^^<h 863/5:, 
[0 04 7] 
[^1] 



[0 0 4 8] 



No. 


F e 


C r 


N i 


M n 


P 


S i 


S 


c 


Mo 




T 1 


Z r 


N b 




1 


bal. 


18.7 


9,3 


1.7 


0.04 


0.3 


0.02 


0.05 














2 


b«l. 


19.1 


10.1 


1.5 


0.03 


0.4 


0.02 


0.02 














3 


bat. 


U.8 


25. 1 


1.6 


0.03 


0.3 


0.02 


0.09 














4 


bat. 


17.1 


18.2 


0.5 


0.03 


0.3 


0.02 


0.01 














5 


bal. 


17.8 


11.8 


1.4 


0. 03 


0.3 


0.02 


0.02 


2.1 












6 


bal. 


16.9 


26.6 


1.5 


0.03 


0.4 


0.02 


0. 05 


2.5 












7 


bal. 


14.6 


12.5 


1.6 


0.03 


0.3 


0.02 


O.09 


2.3 












8 


bal. 


19.6 


9.2 


0.5 


0.03 


0.3 


0.02 


0.01 


2.8 












9 


bal. 


18.5 


S.5 


1.5 


0.03 


0.2 


0.02 


O.05 






0.3 








10 


bal. 


19.5 


11,1 


0.9 


0.03 


0.2 


0.02 


0.02 








0.3 






11 


bal. 


19.0 


9.5 


1.5 


0.03 


0.3 


0.02 


0.05 










C.3 




12 


bal. 


18.5 


10.8 


1.4 


0.04 


0.2 


0.D2 


0.02 






1.0 








13 


bal. 


19.2 


10.2 


0.5 


0.03 


0.2 


0.02 


0. 04 








2.0 






14 


bal. 


18.8 


10.2 


1.2 


0.03 


0.5 


0.02 


0.05 






0.2 


0.1 






15 


bal. 


18.1 


12.2 


0.8 


C.Q3 


0.2 


0.02 


0.05 






0.7 




0.2 




16 


bat. 


19.1 


11.2 


0.9 


0.03 


0.2 


0.02 


0.05 










1.0 




17 


bal. 


17.2 


13.2 


1.5 


0.03 


0.2 


0.02 


0.02 


2.2 




0.3 








1« 


bal. 


17.6 


11.1 


0.9 


0.04 


0.6 


0.01 


0.06 


2.1 




0.2 


0.3 






19 


bal. 


16.3 


13.3 


1.5 


0.03 


0.3 


0.02 


0.05 


2.2 




0.7 




0.6 




20 


bal. 


16.9 


12.1 


1.4 


0.03 


0. 2 


0.01 


0.05 


2.5 






1.2 






21 


bai. 


17.4 


10.3 


0.5 


0.03 


0.2 


0.02 


0.04 


2.3 




0.4 




0.3 




22 


bal. 


17.2 


11.2 


1.2 


0.03 


0.7 


0.02 


0.05 


2.0 






0.1 


0.3 




23 


bal. 


16.2 


12.3 


0.8 


0.04 


0.2 


0.02 


0.05 


2.5 




0.2 


0.2 


0.6 




24 


bal. 


17.5 


12.0 


0.8 


0.03 


0.2 


0.02 


0.05 


2.1 




0.5 


0.7 


0.2 





^ [l 

2 



:2] 





h 




&^ik9f /cm*) 


«ft 1 


asocoxo.sCh)] 


2 


d 0 0 (kg f /CB»» ) 


2 


9oo(r:)xo.5(h)l 


7 


0 0 0 (kg f / cr* ) 


^#3 


9 50 Cr)x0.5(h}| 


2 


0 0 0 Chg f /cm" ) 



[0 0 4 9] mmm2 

1 0 &r/iiLffithaiifflcD/jNA 1 1 ^M.m-r^x^y 

VXSJ(D^12, S^fflS 0 0cc<7)7.5^>VX$Sl 3, 
t3 0 0 gO}g^«J*l 4. §S1 Sl^^mSl Omm 



$8§ 1 3 \z\t&*btif)^^\:^^tmz^^^ 1 3 e^coiHi 
mmv. *-;n 5KiHi±. #-;n st^mi 

50 5 orpm TfTo;/^, :^%m\z%^^w^&nmmRit^ 
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I P) C^fM : 8 5 0^X0. S^W, 2 0 0 
Okgf/cmO , \z^y)?VV^VtLV1to 

[0 0 5 0] mmm^ 

H I Pi2i3gLfcA';i/^««Ef^&, 9 0 0^:, 9 sot:, i 
0 0 0*0. 1 0 5 ot:cDM*T^n-^*no. 5^ra*s 

SS^bfCo "^tz. lOSO'CT. 0.2 5, 0.5, 1. 

0, 2.0,5.0. 1 0. o^ra^s«6«b. ^n^(DU 

caai(^iiiVi»|&tXT i. Zr, Nb^^jBb:fe»! 
t?«> CSa[<7)<SVi9}Rt;T i, Zr. NbSr^SPLJ^; 
(.iffllCltLTJ^SScD^£fi;5>tiin, C, T i , Z r, N 

q^cDNo. 5<D*arctPV5T^7ir«ftii6^M3 o^o^m-^ 



i5 



i<7 



^;tS4tC*«W<^No. 5, No. 7. RXSNo, 1 
7 0MaiI'3ViT, 1 0 5 0t:T^ 0. 5 ^M^^gglM 

vTzo miiz^vrcu^cDwmm^^itmmfumzmm 
miRzf2^r)^m\^^Mm^Hi pmm c*fr2 : 9 0 

Ot:x 0. 5^ra, 200 Okgf /cm2, *fr3 : 9 5 0 
t:x0.5^ra, 2 0 0 0kgf/cinO L';^Cc ^ft=2Tli 
^JSWl&tX2<fcDt>¥*^^a«)tSJl;*:^<J^0. 

[0 0 5 1] 

[US] 



[0 0 5 2] 



^ ^ [^4] 
$ 4 







0.2%ja^(WPa) 




No. 5 - 1 


2 O 


7 3 5 


0 . 9 


No. 5 - 2 


5 0 


7 7 5 


1 . 2 


No. 5 - 3 


6 0 


7 9 0 


3 . 2 


No. 5 - 4 


2 0 0 


6 9 0 


3 . 6 


No. 5-5 


2 7 5 


5 2 9 


1 3 


N o. 5 - 6 


3 5 0 


4 8 6 


2 1 


No. 5 - 7 


3 7 0 


6 0 7 


5 . 0 


No. 5-8 


4 2 5 


4 6 4 


1 6 


No. 5-9 


4 8 6 


4 5 4 


1 7 


N D. 5 - 1 O 


5 0 0 


4 8 6 


1 3 


No. 5 - 1 1 


7 9 6 


4 5 7 


2 5 


No. 5-12 


8 16 


4 15 


1 B 


No. 5 - 1 3 


10 9 5 


4 O 1 


2 3 


N 0. 5 - 1 4 


16 0 0 


3 6 3 


2 4 












2. 0 0 O O 


2 O O 


5 7-65 



Nil 




0.2% iS :fj (MP«) 




5 


4 8 6 


4 5 4 


1 7 


7 


4 2 1 


4 7 2 


1 4 


1 7 


4 13 


4 7 5 


1 3 



[0 0 5 3] 





iaeCC)xftia(h) | £E:fl(kgf /cm') 






8 5 0CC)X 0. 5(h) j 2 00 0(kgf /cn^) 


2 0 


gEft2 


90O(X:)X0.5(h)i 2O0O(kgf /cn') 


8 5 




96O(*C)X0.5Ch)j 200 0(k9f /cfiO 


2 5 0 
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[0 0 5 4] mio\t.^^f^^m.m (d) ^s^^rse 

&h\^r:L0.2% mti (y) tOH«S:^r*gl§3T» 

ttSO.0 2% C- 2. 1 %Mo AO:t— X7=-:^-r hSI 
®«*J^»lf^TfEfflOy = - 1 7 7 1ogd + 9 3 6 
m(Oy = -2 4 01ogd+ 1 2 3 3 ^<^)K*r#^n§o 
Uo^^^Vy^\^^%(D(DTmm\t^^1&m4 O O nmT 
*&5 OMP aT^t^D. JglCTi, Z r, Nh^^^T 

^z,t\z^^ x±mmti^^^i&m 4 o o n m7?«a 1 0 0 

10 0 5 5] mi iitwzsm (%) 6^^mM&m&t 
b:fe0.2% W:;^ (y) t<Dmm^^^mmxib^o m 
iz^-r^olz. 0.2% W;f3t^#t;^(hcoBI^^T0l 0 

tmm\z\^^<'r:>i^^(Dmmxmt:>^n^%<D'v$>^o 

lfSf!|lc43tt'2»«lfeffltC:fel.^TtiT^MOy = - 2 9 0 lo 
g5 + 7 2 0 t±K<ftOy = -6 7 01og6H-l 3 7 5 t 

(DmcD^(Di^m^n^c ^^mmz^^xwimtmmiz 

WZSmX2 0%tC:feViTTKffltC:feViTfi*55,0MP a 

^T^t>r). ±mm\z^^^x\ti 0 oup eL^±^t>^ 
[0 0 5 6] ^nt&Mtmi&miRz^2xmitvr:i/vv 

^^n\Z. 7 0 Ot:--! 0 5 0'C(^fia«5HT5%'-4 

o%(D&Tm^xmm&m^m^M.}^v. ^<Dm^ux 

\z^^mt^mmzM^m^vrcun^y)%mfj. #^ 

t:)(.^T7 0 ot:T2 0 %(DBTm^xmm^mvrz.un 
(Df{:^ti-^mm^mi 2\z^v. ^6ic7 o ot:^ifew 
JES b;/^c i: # ^ en;t^^Jes«ig^^ b/sio 

[0 0 5 7] 
[S6] 

31 6 



18 





3PidlS£ia«( n m) 


2 0 


4 0 


4 0 


3 8 


8 0 


4 0 


4 O 


3 2 



10 



20 



30 



40 



[0 0 5 8] IIJfiC«J4 

H I P2lSb;t/NVl/^*ffilrf£;;f3JBltSynMg^a:LTC 

laTfe-Sc HKiti 7fcBira*t?frt'2>feje)(7)iy^>^r-f 
h7r-rM-':7-;n %b,mzii^y^^- \ ^<nmz^ so 



^> #;i'h7^2 0(c;}^;i/h^jfXU> i^-)\^^-\^m\z 

S!inK»tC«b/ho iS»*fl=tt2 8 8t:. 8 Skg/cm^' 
C0iSffl^JBE«iE*(^#K^S8ppm)»?T5 0 O^Wg® 

\z^\^XWa\tW3b^nfsiJ^'ot:,^ 
[0 0 5 9] ^SS^J5 

«B«(i:bTit22 0mm, 3 0 Onim<D»&t)Jit@ 5 Om 
m. S$ 2 0 0 mm, 0^ 5mmO«^Siib;rc:o Sfe. ^ 
JSfi^ lTf^»bfc*5!?aa>No. 2, No. 5RrXNo. 1 7 

01 4{c^-r»il*:MS^<F^'L>ffl<^)#a«jigB« 
^lijgbfco *:MTiP«Siafflffi2 8 610, Sl^flE:f7 7 

0. 7atgT51K$n. ^mffl:^tbT5 0 0, 8 0 0, 
110 0MWc;0^m;&^PllBTfe-5>o ^^mv^<D'^x>x 
db^o 't'tt^JB/Wr/s 1, i^"'L^^l$«5 2, *ttTff 

^«^H3^5 3, mmmbA, ^^L^5/aL^^H5 5, ±gP 
8, ^>hyX;i/5 9, JBE:^§SgM6 0, :7^>>?6 

1, tfajfflyx;v6 2, a*iWRS6 3. v-ol^^^h^ 

vH6 4, *&*APyX;i/6 5, vx^;/ h;J^>:/6 6, 
I8I^«:«I«6 8. g^mmPyX>/l/6 9. j|©7KX/1->?^ 

7 0, *pii>x:/WfflyX;i/7 1, TSKiP'D^? 7 2. 
H«s*Apyx;v7 3, /^yy)m74, mmmmj^ 
"S? 5. 

[0 0 6 0] fflrjSO±«B»T«5 6[iUAP2 1, 

>z^2 2ms^^)^:/Vzfv—hz s^miy. z.n^\z\t 

SUS316Si^j!eS<^)JEM«?&^fflV^en'5o iJ^U h:/!/- 
h 3 5 «S:VMC3?^LTViS;SttTS:VitC@^«$nT 

Vi;^iio ^^i>^jt«5 2^^Ri;<sus3i6»!#;^a 

[0 0 6 1] 01 5«±gBfe^«(^-gB¥ffi0-C^So 
01 6tS01 5VII-VII«»f<^Brffi05:r;^01 7«01 

8XIIIg|5ii^^it:feLfc»TB0T^So tfr^cD3^^0J<D^ 
^^01 7(Z>3p>H/h2 3l;:jSffib:rc:'b©T^So 

C^3p;i/h2 3KUAS2 1 t,±My^>i^2 2 ^Sg-T 
[0 0 6 2] 018 t^±m^«<^gBi^lt:*:0, 0 1 9 

«0 1 8 ^(o^&i^i^k±m'B(XSm 2 o «0 1 9 ixcosb4^*s 

;^0T*Sc. ±SB*&^fi5 6C0yU:y hT'l^-h 3 1 a: 
h 7^1/- h 3 2 ^jSS8?)#ttH«-rS3j^;i/ h&l;:^ 
!yh, ^^)yh:fU-VZlh'^'^--V:fV-VZ2:^ 
J;rXit3l?-h>^V-h3 2i^U!y h:?^U-h3 5- 



—370— 



(11) 



#IB¥8-3 3 7 8 5 3 



19 

No. 2. No. S&t/tNo. 1 7j@miiffliKSl&^-X5^:?-f 

[0 0 6 3] 02 1 «jl^.iL^^:^ttg 5 2®»f®ET*0, 
jl^'l>3£lt«tCtt0 2 2 OjaS»3£lt^^. 02 3 ©^ia«s 
H2 4<DBI2 lXVlfi:*:S7?»?). T-fjJ?;!' 
h4 2*t^lt€,n, cne.(D0 2 2~0 2 4(0!fe55*it3 

[0064] 3S{c025 \,mm*.mmi'^^'L'^mm 
san^o^^A^ti !&#trgB»*«8«M»C'Rs-r s ^7 7 > 

^7 7. ffitfffl3l?Jl^h7 8. h7 9;6»e.;fa^ 

««55«*^t-. 0 2 6 h 8 0 Sffiffl 

Ufc^-S-COfflj^ggBrffiS. 0 2 7 a5^-/'^ft3}^;V h 8 1 
?£fil«lxfc«^©«»gRWr®0-C. 7—/^it^)Vh8 1 * 



20 



JfiMl-CffKUfc*5!?S®No. 2, No. 5 2fetXNo. 1 7 
[0 0 6 5] Me©*a!MO:5i*-efP»LfcaB«Sr. J» 
WM-Cl X 1 0"n/cm2(>lMeV) STtftt^MW 

10 XT-t^ hmitm^mmms i ehmizitvx. mti<r> 

i>^-C$>r3tc. 2^5S?g«®*-efe, Ti. Zr, N 

e<j;^«a|iLT^7(r. *!^igroSlt|'ONo. 2, No. 5 

s.t;No. 1 7t^^mm$t3 1 e LSic-QViT. mmwi 

[0 0 6 6] 
[«7] 
« 7 



Koi 

(tSLS : d ) 


B:^(M P a ) 


( % ) 


2 

( d = 8 2 n m ) 


7 6 2 


1 5 


7 8 5 


1 3 


5 

{ d = 7 0 n m ) 


7 8 0 

~ 8 0 1 


1 2 

1 0 


1 7 

( d = 8 5 n m ) 


7 6 1 

7 7" 0 


1 7 
16 


3 1 6 L« 

( d = 2 0 M m ) 


2 10 


6 0 


110 0 


0. 4 



[0 0 6 7] mi&vrc^mmwihi.x^(D^^m'mmm 

X 1 022 n/cm^ -e^^ii5Vi^f'tt^^«€rS^t^e6 

[0 0 6 8] :^mmmx\t^^)Vh, i-yh^mrnvft 
7if.mz^^x9im^^ctffix^^(ox. 015-02 



7 <D^m^[Hm^m±x^^i^(Dmm\zf^i:^xmm^m 

[0 0 6 9] 028 «n?^<0±6S»^« 5 6 (DW«im<D 

mmmRzsm 2 9 \t\^f^<Dj^'b^m^ 5 2 o^sffficDSf 
ffiST^^p cn^(z:)«3g«jtii^i;<^itc^-rNo. 5 

40 zsmmm\z^r:>xmrcm^m\^^xmmzj:'DX»i&vrz: 

h<DX$>^o 

[0 0 7 0] 030 ft^ftt^'tf-^^iWfP 5 3 ^^-r^'lL- 
SJK^ n^o :*:3ISSWT«l^ U < ^ 1 tC^T No. 5 (D^ 

[0 0 7 1] 0 3 i\:xmm»(D^nmx$>K). ^^rnmm 

50 -r^v—XRtXB^ C 1 (C^TNo. 5 
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[0 0 7 2] 032 \tm^%^W 5 7 coS85J^»rHST» 
5 7<D^;^«BScJi«R«»l 5 1, 
5'D-/H15 2, '5^^>^;i/2t^^v^X 1 5 4, igB^-f 
T'U-hlSS, TIS^^'^t/lz-M 5 6, X'^— 9-1 

5 7Rr;JA>H;n 6 iti^^uK>. ^^-r^fcs&i^st^;!^ 

[0 0 7 3] ^3 z\mnm(DU^mmmx^y). 
e 1 6 4&t;s8fei 6 7 t^\z:^^mz%^^^ti^m^ 

[0 0 7 4] 034 ^(o-ws\mnnm 

[0 0 7 5] JK±(D«t^»c.t:t?T#^n^BWR5!m:/ 
etna. *S!9gtc«S^^tCck-3T«^Sbfc&g6«tiVi 

xAo^xi^^Wkx^mx^^^rnvtm^ntio 

<rMS^i2 8 8t:TfeD. 1 2^^MK^-C1|1I^?3 5 
OBfiAl^. »^b<«4 0BJKf^> #{C»^b<«3 0 

9 2%, f»^^3 5%i:'r'5)'fecZ)-e^^p 

[0 0 7 6] mmm^ 

[0 0 7 7] M^iFJE*§S«. M^*^«»f<Z)*^i>« 

§§T$>D. ABWRTii. mz^ y^—^jv^jf^y-f^^ 
\)Hn^yX)vmt. M^^&ti^^\Hizmm^<kzfm 

vu. 7.u-ym(Dmmmikxh^o 

[0 0 7 8] ^Tcfp^mj^mt. ^>^-"r)V'^>:fm 
m\z^^mmmm^<D»9^'pu< lti^s. 

[0 0 7 9] ^*bmm<Dmm\t. ^>:$^—r)i^>f<D 
m»mmi<o^m^^Mvx. mmz^^^m^^^x^ 
m<Dvtmm^nx\^^^. ^-f>(cssEn^aias5fio 



(12) «rBB¥8-3 3 7 8 5 3 

22 

<DX&^o 

[0 0 8 0] Rpv m^^&timm \t. ^mm(om 

ti/^^yy^J^m&^^tthiz. ^.L^*3<fcr/EE**S 

[0 0 8 1] ^M<DRpyx\t. mnM^i^7 6 4i^. 

i^HLy h^y:/^^if}i^mmmm^^mvxmmme. 

4m tU-oXl^^^f)^. ABWR7?««SJBJ^'&ft:;&t8 7 

[0 0 8 2] tS*CORP VCOrtS5Ji*?j2 2mTfe'5(7){C 
*fL. AB^KX\%'A\Zm't (a) (d) coigHlCj: 
r>xm2 ImJcUJ^o 

[0 0 8 3] (a) ]SS4^m*5>BI8g<0«fflf;:J;oT, 
7.^> S:S< bfc C aio 

(b) FMCRDC[>«ffirrJ;t), «l«»«T^«MiS8g 
tPfWzi^^tc^zho 

[0 0 8 4] (c) ±.j^tz^^y^>-jmmMmz^^ 

20 [0 0 8 5] (d) T«<7)MS!?^«cr)K$&iS<Lfc;i 

[0 0 8 6] ymmmt.^ '>^-i')Vi^>:f(D^m\z» 
m.\yX-^m^^^mi^(D^nmf)^^mm\z\^t:i. ^rc. 

[0 0 8 7] ^J^x;^-hti, 

i3«t.^j^f*cifi:>is:/ix'^-x^a«"r^ti:t>«r> -r> 

J^? ^-:^;^4?>>^fflcDSi3S^gg^-^5^X3'>i^(C»Bt-S 

[0 0 8 8] -i >^-i')i^y:f<Dmm\z^\^\ 
X. m^^*L-m.mA'r\z±\;:x%jX)V(Df^\^^^(r>\z\^. 

[0 0 8 9] m.^<r>:f^>vx\i. WL*Mim\t^m% 

m±^<Dmmmz^^iLyy)m^\zm.n^nx\^^rz.f)^. r 
n^^m%JXMzwmrr^:it\z^r)^ ^m^wfsm 

40 mit^m^tzio 

[0 0 9 0] m}Hmm^^^<ommmb<DBWKh<D);t 

[0 0 9 1] ^^m^m^. RPV|^(CS-3T, ^I^CD 

i^±.-\'^um±^hmmmmi^^nx\.^^o 

[0 0 9 2] 
[^8] 

50 
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A BWR 


BWR 


si m :h 


1350MW 




m ^ ^ n X 


3g26IMI 


3293Wyi7 


m ^ fp f£ :h 


7. 17MPa<73. 1 kgf /cm?) (abs) 


7.03MPa{71. 7k9f /cffi^Kabs) 


3E ^ >ifS 


74B0t/h 


64lOt/h 


Id 7k is M 


215'C 


215*C 


!S ft '0 >ifJ S 






m n ^ ^ ^ 


8720? 


764«: 


^ m ^ n 


205:^ 


185:^ 




50. 5kWX< 


50. OkVf / 1 


m ^ ^ 

f£ :h ^ m 




7. Im 


6. 4n) 




21. Om 


22.2ni 




-fv$'-:^Ju?tf>:r(io) 




m m m 














n « m ip fL^T^mj^ 










2=gtt 








5^ - tr > fl^ ^ 


TC6F — 5251K 2 I5S^^ 


TC6F— ill y ti^U •XV'^^\ 


^ ± ^ m ^ 


jw. B y o fXj^''^ J^^-^ 




7k >^ - V 


fs«!@-att - V jb::^ 'J - ^ 










i& i± M 

- V y 






-b fiP ^ « 






^ 'L> ^ \^ iSL 












m m m 


/ W ;t h :^ T^'^ V<r:^^ 




:i 5 O K 
V m - h </ 


^5 : 21.7W'V^ 


i^S : 57.5-<V^ 
12:^ 




4~5xl02'n/cni' 




>S l£ ^ » 






^ ^ m :h 


85%W± 


85%U± 


m ^ M ri\ 






^ ?w Rn 







[0 0 9 3] ^9tiABWR:/^>h^|g^^-lf>- 
l6««|gffl(7>S*:tt««. 5 0H2ffiT?it«-rS<i:, B 

9. 2% iilC^bT«^/±l*2 3.3% 

[0 0 9 4] i^m:im\\z^^^^%imm^ hnrnz.^"^ 



f2«c7)^i^J|g^Sl 0-6 0 0 nm^WT^^SJea^ffi 

[0 0 9 5] 
4Z? [S9] 
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BWR7^V K 
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3$26MW 


3293m 


3293Mn 




215"C 


215. 51C 


215.6X5 


2. ^-tV 




TC6F-52 


TCSF-41 


TC6F-43 




1356MN 


nooni 


1137lffil 




6.7»MPa(abs) 


6.65UPa(abs] 


6.65MPa(abs) 




ISOOr/nin 


1500r/rain 


leOOrXinin 






5.Q7kPa(abs) 


5. 07kPa(ab3] 


5.07kPa(abs) 
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^fiSi 








-full 






5. «M 














TDRFPXZ^ 
ICRFPX 1^ 


TDRFPX2'fe 
MDRFPX2^ 


TDRFPxa-^ 
MORFPxa^ 








-3i7PT=f 


7. 




TFLOQ-Kfi 


TFLOO-KD 


TFLQQ-KD 




1540MVA 


1300UVA 


I280MVA 




4 


4 


4 




0«9 


0.9 


0.9 



[0 0 9 6] 

mz 6 ttJOJEEzKHlST^ (PWR) O<p|^«jg©jl^0 
[0 0 9 7] ®Ti^M«IS«tC«K^<P. -2#C?^I5IK 

[0 0 9 8] j^-ttt«S««^#:»*«±. TBP*F't«*J: 

[0 0 9 9] m^immoiT^m^mxujx)v^^xm 
[0 10 0] K^*F«s±as<DyX;i'±OA^-^?&«i 

[0 10 1] ilp-i>®^f ^SJ£:S«^®2:&j*T®ffliS 
n-5. 

[0 10 2] (i) mnm^'yx^iz^^mm, w±. 

[0 10 3] (ii) -Mi^mu'¥izmm-^ti^t3i^mm 

mommz^^^mmmiz^^Rfii^'mm'X^mm. x 40 
e, sm<Dmtizt¥^^s.]t^&<o^{t. «iaA»e.Meias 

[0 10 4] <p/L^«til:blC<J:0m^Sfc©^lSf^-&#:2: 

TV>-5. »SW*i:«S«Etm^«i:Scttt3 0 0~5 5 OM 
W e T« 1 2 Ifi, 8 0 0 MW e Ttt 1 5 7 ~ 1 7 7 
m, 1 1 0 OMWeT«l 9 3~2 4 9fiT*-5). 

[0 10 5] ^'bm&\tTm^-b^w^. ^'i>A-^;h 



m\z$>^s^m(o^-ttrnzMiSit^mmz&z>m^ip 
^ssm^-miz^onnm-^n^. 
[0 10 6] ^-bitiz^msLom'bPiiftomnm^i^^ 
m-r^3mmzmf?>n. wm^mm^m^nmmm^ 
^PL. 9ymB<o:sizmm&(^^^mnm-^w^mm-r 
-5. mn?^m<om^\tip'bm^(omn^m.*)mv, 

■rs, tit)««)«.3««5^x^/:*-:i«— HSCSiJ-'f i^Jl/* 

to 1 0 7] zitif><D:^tz^*), j^-b(omi}»^ifiW- 

[0 10 8] i5:*3. *«jBiSa^mt±*tD> ¥«6jlP'i>¥ 
3 3 0 0 0 MWD/MT 5 0 0 0 0 M 

WD/MT) Ot)®****. 

[0 10 9] *|gJS«i!lfr*5i.iTt>*JS«^6 t|p|«tcipi*g 

L-c^is^ij 1 ~ 5 izmmoi^mns&i&m i o ~ 
6 0 0 nm<ommis&m^m-r^mi^m^m^^i>::tti^ 

mmwi^^x^, ^m^yh, mm 

^m^-r^^^)vh. i-y hmAm\zmfSi-c^^. ^mm 
m\zjzrnimmm5izmm(^mm¥».. mmm. mmm 

[0 110] mmms 
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X 1 3 l±lr>^9Xvi 3 3©lniSSiRWf«a*ff5#D 
-f y;HSi«n-i';H 3 4i:y'fA*-3'ri-i-JH 3 5. & 
t^:/7XTl33&EBi;ii*-5hD'f^';H8«3-fJH 3 

•!rv/ h- 1 3 SWrtifflC. jiR«a:UTS**^b<tt=fi 

*^?£AnT:7'7XTl 3 3«::itS-r-5ti:fc(r, ±tB 
13 7 <OTSB 13 7a traSKfU* 139 tcStil 
U C10jfiKie)ft:l 3 9<Drtffl!|{C±Ey'fn-:5'3'f;i' 

13 5 csis^n. 1 4 0 c3E}t^nfc 

S-5''fn-5' 1 4 1 \z-:fvX-^\ 3 3<to?imsn;fc:/ 

^XVO-gBl 3 3 a (He^O^f^iWW *ST. 3 5 
fc±«aj8Kia({*: 1 3 9 ore □« 1 3 9 a tC»fl«4 2 * 

:fr-bTS^^#>:/i 4 3*^tt, k.ws^mm\ 4 2o± 

(4©±IB^^$g 1 3 7 Alt^H 14 4*^ 

[0 111] mm^^Witimmmim-t^-^^^^\ 

3 7 F*3K)a*^«SFSrr/9XV 13 3 (Cgm-T-S) t^tr, 

m?s§sg 1 3 7 i^ict'ttiia? AStse 1 4 4 -ctf ttia^ 
*MWbT:/9X-7i 3 3 &:rj#clinrSkU Jiot^^Xv 

1 3 3 lC^Dfi!»X:^^;l/^-S>^7 h 3 Sm\zm 

^t)©-t?*s, ^[^^111 3 7F«30::^7Xv 

1 3 3OXyi;y:J"J>i'tCi:0fei;«^iUB«Sjtt, r^^X 
•75!*S64sse«3-ar5«*^0-r:ft<, Jt^^Sil 3 7 

@t>5:^^»fiiKi«K8*-r^);fc©tc^^-f A'-^ 1 4 i*«ffl: 

tt6nT:te»). ^'f 1 4 1 tCTiW«ij*aTT»* 
•r-5fecDT*S. -^^yrv h 1 3 8 0|^fl5tttm— a 

1 4 6 75^ts;it6n, 7jc?ftai$n-5^S'<— XI 4 7tc-fe 

[0 112] 0 3 8«y-f A*-^ 1 4 10«EMSrS^-rfc 
OT*5. 0fC*3ViT, 1 4 114::/9XV;5^ 

6:*:€r/ft}»ft?^i:, 1 4 1 C5g*-r55r« 

SiE*^:*:^^«lS*t;5:oTf^ffl-r^. ^'-r A-^ 1 4 1 

— 14 0 t-^-f-^y^— 14 0 aRtJt^f^ A-^1410 

^. ^-f A-^ 1 4 1 1 :/a-;/5^^i 

i^. h-9X^riS]icig»{®o:/D-;/i7ic<fc(?«j«$nT 
#::^Dy i'ttjjcj^aisn^^jB-^-x 1 4 7 fc-fe 

5 ■;/i'X5'-1';H 4 SliO. 2cal/ciii' sec • "C £A±0 
SSS»e«tt*^r-r-5'bO*i»*U<. l^tCS i CiCBe 
X«Be{b^!fe&0. 2~2 Sg%«±^tr«i)|iSfli:. A 
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1 NX«cn{cS(l£E©Bejt;^<»tl^«Hc^trSililS«:S 

[0 1131 2(E||Ji«f!IK:feV:>T. 9<n-9 1 4 1. S( 

S^gg 13 7 RZJtl?— g 1 4 6 «ti-rnt>#fiOtf'tt 
^, 4iJ;t;:y5Xv*i5ji«t--5«>!r©iiaT«0^ltS: 

sit, *fc»aiofc*jc*isi-r«*}jSJc)feoT*o. 

-XlC«10No. 5JCHt)SaiTf^$S-r5Jli:JCj;0, 

[0 114] cne.cD«jt«3ttvi-rnfc*isesjuc^-r 

1 0 5 0*0. 3 0 5J-©^<*:-fkiiaa*fTV\ ^:J--X5^:?- 
[0 115] 

[5!?gos*«] *56igK<fen«, -im\zi&m-iimw)s 
[01] 4i:sii^oigae)@miaBifc:t-x5":hi' hffloT 

[0 2] *^BjtC'^Si!SSStS!SWb:t-X5^:^-Y hJH 

&sig-r 5 © fcffi Vifcige©«^&^-r0. 

[03] *»M©iteSfiyffi««Mfl::t-X5':?-'r h«*K 
«7 i§-rS©{CfflV^fc«MW^^'fkl|»5|5©5U>imiaitX 
«II5I*f3SS©H«gSrS^-r®0. 
[04] *fi!?go*saeiSISalfl;:^—Xx:^-f hJHSSl 

jgt-s©cffl(.ifc«st*e<)-&^fl:»*©5 u 
^igs.es©K^s?&^t-*i0. 
[0 5] *^Hj®i(aafij@»fflfb^-x7":J-'r haiss 
ji-r«>©tcfflt.ifc««w^^fl:»*©5 u >ifi^rai:x 

[0 6] :i$.W^\Z%^^^WmMJf!c^-7.7-i-< Vm 

&se§-r s © tffl ^»fcSiB©«i*S0. 

40 [0 7] 2ti:^HJ©No. 5:t-X7^:^'f YWiOimMmt. 
i:¥*%«gSlSiE©5l«&^%-r«i0. 
[0 8] *5S?«©No. 5:t-X7^:^-'f MH©«Sjaa^ra 

i:¥l^(ISSeS®SIS^*-ril80o 

[0 9] 3^^B^©No. ^•^-T.'rir'i v^hmmum 

3 16 L»|©5pi^iggSgi:iBtl®BI^S^-r0. 

[010] 0. 2 96 iB:^jt¥*^iiigaegt©ii«*^-r 

$100 

[011] 0.2% fij^jt#c;*t©Bi«*^-ri®0. 

[012] 2|s:5iig©No. 5:t-X7^:)-'f hS!©^^i^iifi 

50 «tjE®iu^**©js*-^tt«&s^-r«0. 
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[013] fs-tim^mrmm-^m^^t^mc 

mi 5] ±m&Tm<omi^w-mm, 
[016] 01 5VII m^<owmmm. 

[017] 01 5Viiig|5^)^a3it:*c0. 
[018] ±e&(&^"«eR»i£;»c0. 
[019] 018 X8B14;:«C0. 

[02 0] 01 siim^'si. 

[0 2 2] mn^i^^M<Dmmm, 
[0 2 3] mm«m^w^M<Dmmm. 

[02 4] 02 1XV1I^0. 

[0 2 5] ?Fft-&ti8Boffijg;^^5*f 0. 

[02 6] y'-zmi^^-Ji^h^mrnvrcWi^^mmm. 
[02 7] 5^-/t#d^;^^8 o*ffifflbfc««Fa5»fS 

0o 

[0 2 8] ±m&j-m(ojEmm. 

[02 9] ^'C.'>^j$«CDiEM0. 

[03 0] *tt^«-S«ffl«f©»f®0. 20 



«fIB¥8-3 3 7 8 5 3 



50 



[03 1] 
[03 2] 

[03 3] mm»<om»mmm. 

[03 4] tt'tt^ill3^-II'^-O»fffi0. 
[03 5] ABWRJS^CD»fffi0. 
[03 6] PWR<D^<L4lj§&^'rSrS0. 

[0 3 7] mm^^<DWimm. 

[03 8] ^-fA*-^'CD«^0. 

[?j^©si?9] 

l-©IS'3'>i', 2-?&^*AP> 3-}^^*tBP. 7 
•••Tj^-t-^T— A. 1 3-X7">^X$g> 16-151 
2 3. 3 3. 3 6-sJ^;i'h. 3 4, 3 7--^y 
4 2-T-fit?JPh. 4 3-'7yi'1'. 4 4-mmB 
n^^i^M. 4 5-<F't5tJtffibr>. 5 l-tfttTil/l 
■I-:/. 5 2 -«3'D3tJt«, 5 3•••«1'^4^t^^;KWe, 5 
4-WW». 5 5-*F'i>v'i^e/H, S6 -±im^ 
fi, 5 7 -jSSlEfm^f^, 6 3 -g^^Bigg. 6 6->?x 
6 8 -laimifejSaS. 126-'f >:J'-:h;P# 

>:r, 1 3 7-scs^. 14 1 •••^''fn— 3^. i 4 6 

-S-S, 1 6 4-j!!!SipH$a«. 
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